Temporally distinct expression of vesicular glutamate transporters 1 and 2 during embryonic development of the rat olfactory system.
To study the development of glutamatergic neurons during the main olfactory bulb morphogenesis in rats, we examined the expression of vesicular glutamate transporters 1 (VGLUT1) and 2 (VGLUT2). On VGLUT1, expressions of mRNA and immunoreactivity were first detected in the mitral cell layer on embryonic day (E) 17.5 and E18.5, respectively, and persisted in the E20.5 olfactory bulb. Much earlier (on E12.5) than VGLUT1, expressions of VGLUT2 mRNA and/or immunoreactivity were found in the olfactory epithelium, migratory cells and telencephalon. On E14.5, the mRNA expression was also observed in the prospective bulbar region and vomeronasal organ, while immunoreactivity existed in migratory cells and growing fibers. Some fibers were observed in the deep telencephalic wall. From E16.5 onward, mRNA expression became gradually detectable in cells of the mitral cell layer with development. On E17.5, immunoreactivity was first found in fibers of the developing olfactory bulb and in some immature mitral cells from E18.5 to E20.5. The present study clarifies the expression of VGLUT2 precedent to VGLUT1 during olfactory bulb morphogenesis, suggesting differential contribution of the two VGLUT subtypes to glutamate-mediated embryonic events.